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I. Introduction

The duty of water on the Duchesne River system has been the
:yuiqcl of repeated discussion in recent years. 0n Januar! 26, 1974,
lne {yty .qyestlon was one of the topics in a hearing betorb the
Fout'th Judicial District Court. Those in attendanc6 were in general
agreement that every effort should be made to determine the duty of
water to be allocated from the Duchesne Riv'er as soon as practiiable.

The quantity of water which returned to the naturar channel
after diversion and use of the urater to irrigate adjacent lands is
one facet of the duty question which has been of concern to the users
and upon which it did not appear that there was sufficient factual data
available. To assist the water users and the Court in the resolution
of this problem, the State Engineer agreed to start gathering data in
an effort to determine return flow on this system and to arrive at a
depletion figure lpplicable to the canals diverting water from the
Duchesne River. This investigationn of course, wai to be framed within
the budgetary and staff limitations of the Division of Water Rights. The
discussion which follows is the result of the State Engineer's investigation
into the matter.

II. Physiography of Basin

The Duchesne River heads in the Uintah Mountains in northeastern
Utah at elevations approaching 12,000 feet and trends generally south-
easterly to its confluence with the Green River at an elevation of
approximately 4r'700 feet. The glaciated slopes of the Uintah Mountains,
the steep narrow canyons, and the ]ack of a deep soil-retaining manfle
gives the Duchesne River a runoff pattern of high spring flows-and rapidly
dropping summer flows; e,9., 4,420 second-feet was measured June l0,1gzz-,
and l5 second-feet was measured July ll, .|93], 

near Duchesne city. A
hydrograph of the West Fork below Dry Hollow and the Duchesne River near
Tabiona for the year 1958 (which is close to an average year) is included
on Page 3 of this report.

The Duchesne River Val'ley was formed by alluvial material camied by
the Duchesne River and its many tributaries and deposited in the narrow
confines of the steep side slopes bordering the river or alluvial fans at
the mouths of the many small intersecting canyons.

The development of irrigated land has generally been confined to
these areas of deposition with construction of canals a'long the topographic
high borders of these arable and the irrigation being app'lied adjacent to
the main river, particularly in the portion of the canyoir above the Town
of Duchesne. The major canal systems in the Hanna-Myton area are shown on
Pages 20 and 21.

III. Cl imate

The Hanna-Myton area has a semiarid to arid, continental climate.
It is characterized by wide daily and annual variations in temperature
and by well-defined seasons. The winters are generally cold but the
snow fall is light. Summers are generally mi1d.

The climate of the area is suitable for alfalfa, clover, small grains,
corn, potatoes and other hardy crops.

The folloviing table gives climatic data for the Duchesne, l4yton and
Hanna Areas.

-2-
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1/

2/

3/

TABLI I

Cl imatic Data

About 55 percen! of the precipitation occurs durinq the gror,ring season.
The grouling season averages about 164 days from April ?B to October 9.
The frost-free period js abouL 120 days.

About 50 percent of the precipitation occurs durinn the qrorring season.
The qrovring season averaqes about .|63 

days from April 25 to October .l0.

The f rost-f ree period i s about 
.|25 

d.rys.

About 4B percent of the precipitation occurs durjn0 the qrovling season.
The gror^ring season averages about 139 days f rom l.lay I B to October 4.
The f rost-f ree peri od j c ,rbout 93 days .

The fol lovring table gives tlte estjmated monthly evapotranspiration
rates f rom the Bl ainey-Criddl e rnethod for Hanna, Duchesne and l.lyton, Utah,
based on the period of time water is diverted in the canals.

TABLE 2

Estimated [vapotranspiration
In Inches

DUCH I S III ltY T 0il

l10ilTll Itp Etp

llay _
June 5.45

6 i11

Auqust

Septernber ., . 4,1

0ctober 3.17

l.lon th

DUCI'I ^.,- / 1

)ilL 
-

l.1Y 0fl il4il n /3

l94t-.|975
mean

nror- i n
( i nches )

94r-197s
mea n

temp.
degree F

93r-1963
mea n

precip.
('inches)

961 -l 975
rnea n

temp.
degree F )

951-.|960
nea n

nror i n
( i nches )

l96l-r975
nea n
terlP.

( deqree F )

Jan. .50 lB.4 .35 14.6 .87 2n.6
Feb. .46 24.9 .30 23.7 .77 25.4
l'la r. qq 36. I .47 ?qq A'l 32.?
APr. .66 44 ^9 .50 45 .4 5l 39. I

l4a y. .ua .58 56.1 | .22 49.8
June r .01 oJ. I .55 65..l .to
Jul y 76 70.7 .54 /l:l o7 65. 6

Auq. I .0s 06. y .90 I .64 63.4
Sept. .8.| .60 qoq

1 .23 54. 6

0ct. .93 48. I .69 48.3 90 45.5
l'lo v. /1o 32.9 .42 32.5 6C 32.2
Dor lt al 2l. t .48 1l nI t --1 ?1 .7
Annual B.7l 45 .4 10. 73 +1.J

TOTAL

-4-
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Irri gati on

Crops grown in the area must be irrigated as precipitation is
not sufficient for dry land farming. Most of the water used for irri-
gation is obtained from snow melt from the Uintah Mountains, which
border the area on the north. Tables l0-.|4 give the streamflow measurements
from selected U.S.G.S.gaging stations on the Duchesne River and its tri-
butaries above Duchesne, Utah. Pages 22 to 26 of this report.

During fal'|, winter, and early spring, the flow of water in the
Duchesne River is low. During late spring and early summer run-off is
rapid and streams are high. There is a shortage of imigation water both
before and after the period of high water with the critical period ex-
tending from mid-July to the end of August. During this period the late
priority water diversion has historicall-v been curtailed.

Some of the water diverted for irrigation in the Duchesne River
Basin is lost before appljcation to the irrigated lands. The water is
lost by seepage through the bottoms and banks of the canals, by evapo-
transpiration from the growth a'long the canals, and by leakage through
the banks and the bottoms of canals not sealed by fine material. Th'is
water is lost to use by the water user in the canal, but it is believed
that most returns to the river or other canals and is rediverted by water
users farther downstream. Tables 8 through '11 summarize the water diverted
and delivered in the major canal systems. Pages 27 to 30 of this report.

During 1971 and 
.|972, the Division of l^later Rights made measurements

in selected canals and ditches diverting from the Duchesne and Strawberry
Rivers to determine the degree of water loss. The 

.|971-1972 
study indicates

that in the four canals the amount of water lost ranges from B percent in
the Gray Mountain Canal to 63 percent in the Rhoades Canal. Tables 15
through'18, pages 27 to 30 of this report show estimated evapotranspiration
and average precipitation for these four canals.

1/
V. Soil s-

Five soil assoications are found in the Roosevelt-Duchesne Area.
Each association consists of two or more dominate soils and, as a ru1e,
contain several other soils of lesser extent. I,lithin each association
the soils occur on the landscape in a pattern that is characteristic
and recuming, although of course it is not strictly uniform. The soil
associations are as follows:

1. Naples-Bil1ings-Fruita Association. This association consists
of deep soils on recent alluvium. In addition to the dominate soils,
this association includes soils of the Redfield, Green River, Ravola and
Navajo series. The soils occur on alluvial fans and on low temaces and
val1ey flood plains. They are among the arable soils in the area.

2. Mesa-Neola-Avalon Association. The soils of this association
have very gently s'loping relief. They occur on benches and mesas, mostly
on smooth slopes. The soils of the mesa and avalon series have strong
cemented hardpans of I ime carbonate.

The soils of this association are used both for crops and pasture.
Under general irrigation farming, yie'lds on the deeper soils are only
moderate. The shallow soils are best suited to irrigated pasture,

3. Ashley - Myton Association. This association consists of shallow
soils that overlie beds of cobblestones and gravel. The soils occur on
the flood p'lains of rivers and on the low temaces along rivers. In
addition to the Ashley and Myton series, the association includes soils
of the Leeton series.

-V ppem 5si1 Survey - Roosevelt - Duchesne Area Utah - United
States Department of Agriculture, Soi'l Conservation Service.

IV.

-5-
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The foils of th.ts association are used largely for irrigated or
non-i rri gated pasture.

4. Shavano-Chipeta-Montwel Association. This association is com-
posed of sha'llow and moderately deep soils, most of which have developed
from weathered bedrock, In addition to the dominate soils, this associ-
ation includes soils of the Pariette and Sheppard Series. The soils
occur mainly in nearly level to sloping areas in the uplands. Differences
in the profi'le layers are only slightly defined in the Shavano and Chipeta
soils, but are well defined in the Montwel and Parietta Soils.

In general, the soils of this association are unsuitab'le for crops,
but some of the deeper soils of the Montwel and Shavano series are used
to grow imigated crops.

5. Rough Lands. This association is made up of miscellaneous land
types consisting mainly of rough, steep lands that have little or no true
soil.

Illustration 3 shows the soil associations in the Duchesne-Roosevelt
area and is included as page 6.

0n three selected areas along the Duchesne River, infiltrometer
measurements were made. Zone I was located about one mile to the north-
west of Hanna. Zone II was located about two miles to the southeast of
Hanna. Zone IV was located about one mile to the west of Bridgeland.
Graphs 1 through l0 on pages 31 to 40, show the calculated intake curves
for the three areas.

The soils on the sites in Zone I and Zone II in the Hanna-Tabiona
area range from loams to clay loams. The infiltrometer tests made on
these soils gave an average intake rate of about lB inches for the first hour.
The tests show that texture, structure, degree of dispersion, depth to water
table and vegetative cover all contribute to a high flow rate for the irri-
gation water to return to the river. The Return Flow Studies of the Duchesne
River show that the area does have the highest river flow increases, averaging
182 percent for the reaches and segments of the study.

The rate of water infiltration into soils depend on soil texture,
structure, degree of dispersion, and on depth to the water table. l^lhen

adequate drainage has been provided, the structure of the soil and other
soil properties are dominate in influencing intake rates.

Soils are seldom homogenous. The premeability of a soil not only
varies from point to point but the value of the permeability in one
direction is different from the Value in another direction even at a
given point within the soil. This lack of uniformity becomes most extreme
in alluvial soils. Because of the extensive variability which can, and does,
frequently occur from point to point in a soil, the results of intake or
permeability measurements, which are essentially point observations, should
be used cautious'ly.

VI. Scope of Investigation

The threshold question for this return flow investigation was to
divide the river system into hydrologic segments which could be managed
and which would yield information on the actua'l return flows. At the
beginning of the .|974 imigation season, a reconnaissance of the Duchesne
River was made, and a section of the river about 54 miles long was selected
for study which begins part way up the two main tributaries, the North Fork
and the West Fork as follows:

1. From the confluence of the North Fork and Haydes Creek.
2. From the confluence of the West Fork and Dry Hollow.

From these two points the section extends downstream to the crossinq of
Highway 40 and the Duchesne River near Myton. It was felt that this was
an area where the water supply and diversions could be measured with minimum
interference from headgate changes, rain, irriqation changes, and fluctuations
in stream flow, and could be correlated with measurements of stream gauqes
maintained by the United States Geologic Survey.

This section of the river vvas then divided into four reaches. The four
reaches are as follows and are illustrated on a map as Char'l on page 8 of this
report.

-7-



? un0l Uelu tn

I

'.o

'-(l)v,
c,

=cJ

!

I
roo

tc
o
,u
.o

I
.u
+'
tt,

(t'
co
o(o
F

'o
.g

+,
5

'-u-

.p'
F
(u

LT'

@3
E

g
o

.r-)

lrl g

C, +)
C'

(l,

vl

=(ral
e,st

Or

€
=
+,
v,

+, lrl
Loz,
L) tr,

trl

-
L)

=o sfog
,h
c,

g
o
anL
(u

o
,p

o,

rJ)E

=(o'd

q'
Ct:

O

a-r,
cf)
F

at'l
C\I
F l=\v,

F
z,
C\',-

-8-



l. Reach I covers about l0 miles and begins
two main tributaries, the North Fork and
fol I ows:

part vray up the
the I'lest Fork, as

A. From the confluence of the North Fork and Haydes creek.

B. From the confluence of the west Fork and Dry Hollovr.

From these two points the section extends dovrnstream to thebridgeacrosstheDuchesneRiVerneartheTovlnottlanna.

2. Reach 2 covers about l5 miles and extends from the bridge
across the Duchesne River in the Town of Hanna to the Uiiage
on_flighlray 35 across the Duchesne River approximately Bmiles southeast of Tabiona.

3. Reach 3 covers about l0 miles and extends frorn the bridgeacross the Duchesne River about B miles southeast of Ta6ionato the bridge on Highway 35 across the Duchesne River about4 miles downstream from- the confluence of Rock creek andthe Duchesne River.

4. Reach 4 covers about 19 miles and extends from the bridge onHighway 35 across the Duchesne River about + miiei beiow tne
confluence of Rock creek and the Duchesne River to the gagingstation just below the crossing of Highway 40 and-the-Otjciesne
River near Myton.

Two series of measurements were made on this section of the river-the first on July 17 and:lU,1974, and the second on Auqust Zg and 29, ] g74.
Hereinafter the process which involved the iuking of this series of rneasure-ments will be refemed to as a "run". Each run lonsisted of obtaining
measurements of the river and tributaries at 13 pofnts and-the measurementof 47 canals and ditches. Personnel involvea in these runs were Donald C.Norseth, Robert F. guy, u!9 Gary cupp of the Division of witer Rights andDavid Clayburn, Ducheine River Lommissioner. 

-Personnel 
of the United StatesGeological Survey, Nick Panas,.Leon Jensen, and Dale Webb, provided strean-gaging data and measurements which were very helpiui i;-;;r;.iitinq stream-

flqy. Leo-Brady of the Central Utah Proi"ci provided the strawberiv Riverinflow to starvation Reservoir and releaies fiom the ..re.uoir.
During the runs it was found that attempting to determine the returnflow from each canal was impractical because'the-water frorn the upper canals

vtas observed floryiry over the.ground surface into other canals betbre reachingthe river. The influence of iirigation onto th. river-adjui.nt lands onstream flow was impracticable to evaluate at the times of the runs becauseinfiltration into the river from. irrigated tanJs,.i.nflow from springs, swamps,and small tributaries could not be se[arated and'identiil.o. ihe tield worki,n,1974 l'/as. expended in measuring the iiue" unA-tf'" canals and djtches todetermine the effect that the diversion of water had on the florv of the DuchesneRiver in the selected reaches. A graphic flow-chart of the section is jncluded
as chart 3 on Page 41. The measuremehts made duri ng 1974 ror irre four reachesare tabulated below.

VII. Tabulation of 1974 Measurements

Table 3

Reach l:

First Run

Streamfl ow:
Big Springs Area
West Fork below Dry Ho11ow
tlolf Creek below Rhoades Canyon
North Fork bel ow Haydes Creek

Total

.|0.4

24.5
10.2
48.4

asurements

-9-
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Di vers i ons :
0rven J. l,loon No. I (
0rven J. Moon No. 2 (
0rven J. l4oon No. I (
Orven J. Moon No. 2 (
0rven J. Moon No. 3 (
Orven J. Moon No. 4 (
0rven J. l,loon No. 3 (
l{illis Moon (282)
Alfonzo Defa
Tayne t,Jil kens
McAffe (Switt Creek)
Big Springs
Rhoades
Turnbol
unnamed

Total

Second Run

Reach I Con't:

Place of Measurements

Streamflow:
Big Springs Area
West Fork below
Wolf Creek below
North Fork below

Total

Di vers i ons :

Dry Hollow
Rhoades Canyon
Haydes Creek

322)
322)
320 )
321 )
217)
241)
322)

0.0
0.0
3.0
3.0
2.9
2.9
3.0
5.0
6.0
0.5
6.0
6.9

38.l
3.6.|.5

c. f. s. c. f. s.

82.4

56. 5

30.4

c.f.s.

79.0

6.1
12.1
7.8

30.5

Orven J. Moon No.
Orven J. Moon No.
0rven J. Moon No.
0rven J. Moon No.
Orven J. Moon No,
Orven J. Moon No.
0rven J. l"loon No.
Willis Noon (egZ)
Alfonzo Defa
Tayne Wil kins
McAfee (switt Creek)
Big Springs
Rhoades
Turnbow

Tota l

Reach 2:

Place of Measurement

irst Run

treamfl ow:
Duchesne River at Hanna
Farm Creek

Tota 1

i vers i ons :

I
2
I
2
3

4
3

(322)
(322)
(320 )
(321 )
(zv1
(z+t1
(tzz1

0.0
0.0
0.0
1.5
0.0
0.0
1.5
0.2
2.0

no measurement
no measurement
3.6

19.6
2.0

c. f .s.

ven N. Moon (2lt)
ta (2a4)

76.0
3.0

0.0
0.0
2.7

44.9
0.0

19.0
34.9
abandoned
changed to
12.4

right
Tabby

ittle Farm Creek
arm Creek
essop Thomas
sper Pike

abby
im Bridger

icken

-10-



Pl ace of Measurement.. c.f.s. c.f.s.
Wagstaff
Brown
Jesse Peterson (nbptanab)

Total

Second Run

Streamfl ow:
Duchesne River at Hanna
Farm Creek

Total

Diversions:
Orven N. Moon (2ll )
Defa (244)
Little Farm Creek
Farm Creek
Jessop Thomas
Jasper Pike
Tabby
Hi cken
Wagstaff
Brown
Jesse Peterson (Abplanab)

Total

4.0
3.9
1.8

59.0
2.0

0.0
0.0
2.4

31.7
3.6

17.4
t8.t
8.5
2.2
2.0
1.0

123.6

60.0

86.5

Reach

Place of Measurement

First Run

Streamfl ow:
Duchesne River near Tabiona
Rock Creek near Talrmage

Total

D'iversions:
Broadhead
Jones No. I
West Rock Creek
Indian (James Mountain)
Knight
Shanks
P i oneer

Tota l
Second Run

treamfl ow:

c.f.s. c.f.s.

255. 0

65. 8

152.7

102. 0
I 58.0

I 7.0
2.0
1.5
1.5
8.0
9.5

26.3

93.0
60,7

7.5
1.2
1.4.l.0

5.5
I1.0
26.7

hesne River
k Creek near

near Tabiona
Talmage

Total

i versi ons :
dhead

st Rock Creek
Indian (James Mountain)

i ght
nks (7.0 c.f.s. is project water)

oneer
Tota I

- rl

54.3



Reach 4:

Place of Measurement

First Run

Streamfl ow:
Duchesne River about Knight Diversion
Strawberry River above Starvation Res.
Starvation Reservoir Storage Release

Tota I

Divers i ons :
Knight Diversion
Murray-White
Rocky Point
Madsen
Yannaward (City Ditch)
Porter l4errill Pump

Child (not being used)
Hamil ton (Hol lenbeck
Meacham
Duchesne Feeder
Grey l4ountain
Pahcease (diverting through Duchesne Feeder)
Myton Townsite

Total

Second Run

Streamfl ow:
Duchesne River about Knight Diversion
Strawberry River about Starvation Res.
Starvation Reservoir Storage Release

Tota l

Diversion:
Knight Diversion
Murray-Whi te
Rocky Point
Madsen
Yannaward (City Ditch)
Porter Merill Pump

Child (not being used
Duchesne City
Hamil ton (hol lenbeck)
Mecham
Duchesne Feeder
Grey Mountain
Pahtease (diverted through Duchesne Feeder)
Myton Townsite

Total

c.f.s.

I 93.0
85.0

309.0

0.0.|6.0

5l.B
3.0
3.0
0.0
0.0
6.0
0.0

I 60.0
270.0

122.5

92.0
46.0

306.0

0.0
I 9.0
45.0

1.5
4.5
0.0
0.0
3.0
4.0
6.5

129.0
255. 0

59.0

c.f.s.

587.0

633.2

444.0

526.5

The 1974 study showed the need for additional measurernents to refine
data in the following respects:

l. To determine the contribution of Warm Springs
to the river flow in Reach l.

2. To determine the relative contribution of West
Fork to the Duchesne River.

and Biq Sprinqs

Fork and llorth

3. To determine spring flow accretion in Reach 2 and to jocate
possible existing geologic barriers that could affect underflow.

4. To determine the contribution of Rock Creek to the l"lain River
and check river loss in late Summer in Reach 3.

5. To correlate water quality data with streamflow and diversion.

-12-
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The 
.|975-1976 time period was utilized in the analysis of

existing data on the soils, intake rate of the soils, and stream
flow records. Correlation and analysis of the stream flow records
towards the contribution of the various sources of water to the
Duchesne were made in 1977 to clarify and to add to the previous
measurements made in 1974.

The purpose of the .|977 
investigation was to gather return flow

information on the Duchesne River in the Hanna-Tabiona area and to
collect additional information to refine the .|974 data in the followinq
areas:

l. To determine the relative contribution of the West Fork and
the North Fork to the Duchesne River.

2. To determine the contributions of Rock Creek to the Main River.

A section of river about 22 miles long was selected for additional
study. The section begins part way up the North Fork above the Aspen
campgrounds and extends downstream to the bridge on Highway 35 across the
Duchesne River about B miles southeast of Tabiona.

This section of the river was then divided into three segments.
These three segments are as follows and are illustrated on a map as
Chart 2 on page 13 of this report.

l. Segment A covers about 4 miles and begins part way up the North
Fork above the Aspen Campgrounds and extends downstream to the
bridge across the north fork on Highway 35 near the confluence
of the north fork and the west fork of the Duchesne River.

2. Segment B covers about 13 miles and extends from the bridge on
Highway 35 near the confluence of the west fork and the north
fork of the Duchesne River to the bridge on Highway 208 across
the Duchesne River about 3 miles southeast of Tabiona.

3. Segment C covers about 5 miles and extends from the bridge on
Highway 208 across the Duchesne River about 3 miles southeast
of Tabiona to the bridge across the Duchesne River on Highway
35 about 8 miles southeast of Tabiona.

Two series of measurements were made, the first on September 29 and
30, 1977 and the second on 0ctober 6 and 7,1977. Each series consisted
of obtaining measurements of the river at 4 points and 'l gaging station and
measurements of l2 canals and ditches. Personnel involved in these
measurements were Ted Baldwin of the Division of Water Rights and David
Clayburn, Duchesne River Cornmissioner.

VIII. TABULATION OF I977 MEASUREMENTS

TABLE 4

Segment A:

FIRST RUN:

treamfl ow:
North Fork Duchesne above
Aspen Campgrounds
Big Springs Area

Total

i vers ions:
Rhodes Canal
Big Springs

Total

-14-



SECTION A CON'T:

SECTiON B:

PLACE OF MEASUREMENT

SECOND RUN

c.f.s. c. f. s.

Streamfl ow:

North Fork Duchesne River above
Aspen Campgrounds
Big Springs Area

Tota I

Diversions:

Rhodes Canal
Big Springs

Total

36.02
3.00

39.02

16.20
I .50

17.70

PLACE OF MEASUREMENT

FIRST RUN:

Streamfl ow:

North Fork Duchesne below Highway
35 Bridge
West Fork Duchesne near Highway 35 Bridge

Total

Diversions:
Turnbow Ditch
Defa Di tch
Farm Creek Canal
Little Farm Creek Canal
Jasper Pike Canal
Thomas Ditch
Tabby Canal
Hicken Canal

Tota I

SECOND RUN:

Streamfl ow:
North Fork Duchesne below Highway 35 Bridge
West Fork Duchesne near Highway 35 Bridqe

Tota l
iversions:

Turnbow Ditch
Defa Ditch
Farm Creek Canal
Little Farm Creek Canal
Jasper Pike Canal
Thomas Ditch
Tabby Canal
Hicken Canal

Total

c. f. s.

20.48
14.44

2 .00
.33

21.V5
1.76

I 3.60
.00

2.00
2.86

c. f. s.

34.92

44.30

45.0.|

52. 58

27.05
17.96

2. 00
.33

21 .00.|.94

16.20
4.00
2.A0
5.1 I
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SECTION C:

PLACE OF MEASUREMENT

FIRST RUN:

Streamfl ow:

Duchesne River above
Tota l

Diversions:

l.lagstaff Di tch
Brown Ditch
Private Di tches

Total

c. f. s.

Highway 208 Bridge 63.61

I .50
.50

2.00

72.04

I .50
.50

2.00

SECOND

Streamfl ow:

Duchesne River above Highway 208
Tota I

Di versi ons :

Wagstaff Ditch
Brown Ditch
Private Ditches

Total

c.f.s.

53.61

4.00

72.04

4.00

Measurements of the North Fork and the West Fork of the Duchesne River
were utilized with data from U.S.G.S. gaging stations on the West Fork of
the Duchesne, on l,rlolf Creek and on the Duchesne River to Determine the con-
tribution of these sources to the base flow of the Duchesne River in the Hanna-
Tabiona Area. Comelation of historical streamflow with commissioner records
and the 1977 measurements suggest the I'lorth Fork and the West Fork contribute
an average of abbut 62 percent of the flow of the Duchesne River in the Hanna-
Tabiona area with Springs, and small tributaries contributing about 38 percent.
The following table summarizes the information.

CONTRIBUTION OF WEST FORK AND

NORTH FORK TO DUCHESNE RIVER

TABLE 5

ITEM
FLOW PERCENT OF FLOW OF

DUCHESNE RIVER NEAR
TABIONA945-1975

30 year
average

1977

Run 1

1977

Run 2 30 yr. avg Run I tun 2

West Fork Duchesne River
North Fork Duchesne Rive
Total of West & North

Fork
Duchesne River near

Tab i ona

c. f s.
56.8

202.0

c. f .s.
14.44
20.48

34.92

63.61

C. f .s.
17.96
27.A5

45.0.|

72.04

28

100

Y"

23
32

55

.|00

7"

25
38

62

.|00

The records from the U.S.G.S.gqging stations on Rock Creek and the Duchesne

River were utilized to determine the contribution of Rock Creek to the flow of
the Duchesne River above the Knight Diversion. The records of the gaging
statjons show that Rock Creek contributes an average of 49 percent of the flow
of the Duchesne River above the Knight Diversion. The following table summarizes
the information.

- 16 -



CONTRIBUTION OF ROCK CREEK TO

DUCHESNE RIVER

TABLE 6

ITEM
FLOW

.1963 - .1975

l2 year average

PERCENT OF FLOW OF DUCHESNE

RIVER ABOVE KNIGHT DIVERSION

I2 YEAR AVERAGE

Rock Creek

Duchesne River above
Kn'ight Diversion

c.f.s.

195

397
( 5 yr. avg. 

.|970-

le75)

o/

49

IX. SUMMARY

The Duchesne River return flow study was partially completed during
the l g74 iryigation season. Durinq 

.|975 
and 

.|976, 
analyses were made of

existing data"on soils and on stream flow records. Additional measurements

w.r. *ad. in 1977 near the end of the jmigation season on a segiment of
lf,e riuer in the Hanna-Tabiona area. The 1974 work was carried out in two

pf,it.r during July-and August when river flow and diversions were stable
bnough for m6asur6ments without large fluctuations. Field work was recon-
noiiering the river area, selecting-a section for studI, and-gathering bas'ic
oita on itream fiow ind diversions to determine the effect of the diversions
on river flow. rfre f977 work was camied out in two phases during.September
ino o.iouer. ftre ii.io *ort followed the same pattern as was set irn 1974-

SUMMARY 0F 
.|974 

and 1977 MEASUREMENTS

TABLE 7

-V Mgl5trred flow at toP of reach.

-? ys65,lred Flow at botton of reach'

-9/ olrt.rence between Columns 3 and 5.

-U lngpsase or decrease jn water supply due to inflow between measuring

points at bottom and toP of reach'

1974

1 2 ? 4 5 6 7 8le l0 il

Reach Run

t/
Inflow Di vertec

It
0utfl oil- ilo#r 'low Increast

in neacFUDepl eti on IntreS!-q

I
I

2
2

3
3

4
4

I
2

I
2

I
2

I
2

c. f. s.

93.5
56. 5

79.0
58.0

255.0
152.7

597.0
44.0

c. f. s.
82.4
30.4

123.6
86.5

65. B
54.3

633.2
5?6.5

c. f. s.
76.0
58.0

I 02.0
67.2

I 93.0
92.0

1 75.0
47 .4

c.f.s.
17.5

62.0
60.7

412.4
396.6

7

o/

IB

24.3
39. 8

70.2
89. 3

c. f.

16

23.0
7.2

ol
lo

2.7

29.1
12.0

.f,s.
64.9
3t .9

46.6
93.7

4l .5
-6.4
'21.2
29.9

ol

69. 4
56.6

I 85.6
156.2
.|6.3

-4.2
37 .7
29.3

, Total Inflow in All Reache

I Average Percentage Increas

s from All Sources Run l: +t+'t
Run 2 : 249.1

e of All Reaches Kun l: tt'5
Run 2: 59.5
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I 2 3 4 5 6 7 8 9 t0

Segment Run

1t
tnfl ow Di verted

2/
0utf lffi-

ptow 3
Depl etion I Increase

Flow In-
crease in
$eqment

A
A

B

B

c

I
2

1

2

I
?

I 
c.r.s

?5.04

12e.02
t34.92

[s.ot
p3.6r

172.04
I

c.f.s.
I 6.40
17.70

44.30
52.58

4.0
4.0

c.f.s.
20.48
27.05

63.61
72.04

59.10
62.30

c.f.s
4.56

11.97

4.5.|
9.74

%

18.2
30.6

7.1
13.5

c. f. s.

28.69
27.03

ol
lo

82.2
60.1

c.f.s.
.|1 

.84
5.73

72.99
79.61

-. 5t
-5.74

ol
lo

17.3
17.7

109.0
176.9

- .8
-7.9

Total Inflow in All

Average Percentage

Segments from

Increase of Al I

Al I Sources

Segments.

Run I
Run 2
Run T
Run 2

: 84.32
: 79.Q0 -z 85.2
: 61.2

1977 TABLE B

-J-1p1g6suped flow at top of segment.

-?ys6sr,rped flow at bottom of segment.

-Upillspence between Columns 3 and 5.

-1/1nqps6se or decrease in water supply due to inflow betvreen
measuring points at bottom and top of segment.

As a part of the 1977 study, infornration was gathered on the West

Fork of the'Duchesne River, the North Fork of the Duchesne River and on

Rock Creek pertaining to their contribution to the water supply. This
information is summarized below.

The West Fork of the Duchesne River has a drainage area of about 79

square miles. This drainage yields an average of 4.|, .|60 
acre feet of water

annually based on records of 30 years from 
.|945 to .|975 at the U.S.G.S.

gaging itations located on Wolf Creek, about 9 miles northwest of Hanna,

ina on the West Fork of the Duchesne River, abot 7 miles northwest of
Hanna. The watershed contributes about 28 percent of the flow of the
Duchesne River in the Hanna-Tabiona Area.

No gaging stations are located on the North Fork of the Duchesne

River. gilt-meisurements made on the North Fork show it contributing
about 35 percent of the flow of the Duchesne River in the Hanna-Tabiona
area. Adjusting this figure on the basis of the 30 y99r average of flow
records f6r the"West For[, it might be expected that the l'lorth Fork would
contribute an average of 40 percent of the flow of the Duchesne River in
the Hanna-Tabiona area.

Rock Creek has a drainage area of 240 square miles. This drainage
yeilds an averagq of 141,300 acre-feet of water annuallV based.on the
lecords of 12 y6drs from 

.|963 to .|975 at the U.S-.G.S: Gaging. Station
located near the mouth of Rock Creek and about ll miles northwest of
Duchesne. The watershed contributes about 49 percent of the flow of
the Duchesne River above Duchesne.

It was concluded that from the tabulation of measurements contained
herein, stream accretion varied in quantity through the-study section and

consisted of lniiow-rr; (i) small dributaiies, (2) spring f1ow, (3)-river
unO.rito",-(+) conveyance'losses, and (5) filtration from imigated lands.
The isolation and idlntification-of these different sources was concluded
to-ne-impiaitliat in this study. To provide what information is available
at thjs time for all of the cairals involved, a general estimate of the

- 18 -



return flow was made in 1974 as shown in table 9.

TABLE 9

Estimate of 1974 Return Flow

Run Reach I Reach 2 Reach 3 Reach 4 Averaqe
ol

46

26

o/
lo

70

66

ol

l6

0

ol

38

29

o/
lo

43

29

1/
This estimate is probab'ly on the low side as present data is not
sufficient to allow a more accurate determination. It must
be emphasized that the estimates set forth in Table 9 are very
preliminary and subject to revision as additional data is obtained.

Infiltrometer studies in Zone I and Zone II in the Hanna-Tabiona
area indicate that the soils have a high intake flow rate. The texture,
structure, degree of dispersion, depth to water table and vegetative
cover of the soils contribute to a high flow rate, about 18 inches for
the first hour. The Return Flow Studies of the Duchesne River show that
the area has the highest river flow increases averaging 182 percent, for
the reaches and segments of the study.

An average of 99,043 acre-feet of water is diverted into the Rhoades
Canal, the Pioneer Canal, the Rocky Point Canal, the Grey Mountain Canal
during an imigation season, based on diversions from l96l to 1977' to
irrigite an average of '|9,354 acres. Using data from the State Engineerrs
study of canal losses for these canals, it is calculated that 85,027 acre-
feet of water was delivered to the farm headgate under these canals.

Considering the following parameters, f,urther study suggested an
average return flow figures as shown below. An average of 244,413 acre-feet
of water is diverted into all the canals in the Duchesne River Area during
an irrigation season based on diversions from'1961 to 1977 to irigate an

average of approximately 45,334 acres. It is estimated that 2'10,195 acre-
feet was delivered to the farm headgate for all canals.

With the information from the return flow studies by the Division of
Water Rights and United States Geological Survey, and using the calculations
of the water diverted, delivered and used, a general estimation of return
flow can be made for the Duchesne River Area. The return flow is estimated
to be about one-third of the water diverted for irrigation. The remaining
two-thirds is used by vegetation along the canals and field ditches and by
crops, is lost from water and soil surface by evaporation and is lost into
the ground by deep infiltration.
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